Abstract Objectives: The use of antidepressants has increased over the years, which may be due to more new antidepressant users, but also may be due to a longer duration of use. We aimed to assess the prevalence, incidence and average duration of selective serotonin reuptake inhibitor (SSRI) and tricyclic antidepressant (TCA) use in the Netherlands during 1992-2001. In addition, we assessed the incidence of long-term use of SSRIs and identified possible determinants of long-term use. Methods: We assessed prevalence (number of current users of an antidepressant per 1000 persons assessed on a single day) and incidence (number of new users per 1000 persons per year) of antidepressant use for each year in the PHARMO record linkage system. Long-term use was defined as the consecutive use of any antidepressant for at least 12 months. Relative risks and hazard ratios were calculated and adjusted for possible determinants using Poisson and Cox regression analyses.
Introduction
The use of antidepressants and, especially, selective serotonin reuptake inhibitors (SSRIs) has increased dramatically over the last decade [1] . An important but often neglected question is whether the increase is due to more people starting treatment or because patients who start therapy continue treatment for longer periods of time. Both features may lead to the observed rise in antidepressant use.
Depressive disorder is increasingly being recognised as a chronic and recurring illness with a strong negative and long-lasting impact on functioning and well-being equal to or even exceeding that of chronic somatic diseases. For the treatment of the acute phase, current guidelines recommend a treatment period of 4-6 weeks up to a maximum of 10 weeks. For the prevention of relapses, a further continuation of treatment varying from 4 months to 12 months is recommended and, finally, for the prevention of recurrence, maintenance treatment is advised [2, 3, 4] . However, the duration of the maintenance phase and the selection of patients for it remain under debate.
In order to separate the increasing numbers of patients starting with antidepressants from those with longer duration of use, we calculated prevalence and incidence as well as duration of antidepressant use in The Netherlands during 1992-2001. In addition, we assessed the extent of long-term use in patients who started treatment with an SSRI during 1991-1997 and identified characteristics of long-term users.
Materials and methods

Setting
Data were collected from the PHARMO database, covering medication histories of a growing population in The Netherlands. Medication histories included all information on drugs prescribed, e.g. drug type, amount and dosage, age and gender of the patient, prescriber, date of dispensing and legend duration calculated from the amount and the prescribed dosage. This database has been described in detail elsewhere [5] . All drugs were coded according to the Anatomical Therapeutic Chemical classification system [6] .
Study population
The incidence, prevalence and duration of use were calculated with data covering all prescription medication histories of a population of 850,000 patients in The Netherlands from 1 January 1990 to 31 December 2001. The assessment of long-term use was performed in year-cohorts (1991-1997) of new users of SSRIs in each year during follow-up. All new SSRI users between the ages of 18 years and 85 years were included in the cohorts. New use of an SSRI was defined as a first prescription of a specific SSRI (fluoxetine, fluvoxamine, paroxetine or sertraline) and no previous use of any (other) antidepressant during the study period. All patients with less than a 1-year medication history prior to the inclusion date or less than a 1-year follow-up were excluded. To concentrate on longterm use in patients with intended antidepressive therapy, we excluded from the total (n=11,749) all patients with only one prescription of an antidepressant during the study period (n=1892). Patients were followed up until their last visit to the pharmacy or until the end of data collection.
Outcome definitions
Prevalence of antidepressant use was calculated as the number of current users of an antidepressant per 1000 persons assessed on a single random day for each year during the study period. Incidence was defined as the number of new users of an antidepressant per 1000 persons per year. New users had to have at least the prior year free from prescription of any antidepressant. Average duration of use per patient was calculated (total days of use per antidepressant per year divided by the number of users in that year) and expressed as number of days per year.
Long-term use was defined as a period of consecutive use of antidepressants, either SSRI or other, for at least 12 months as determined from the dates of dispensing and the estimated duration of use for each prescription for each individual patient. Between the end of the estimated duration and the filling of the next prescription, we allowed for a maximum lapse of 30 days, accounting for partial non-compliance. We identified the users that became longterm users directly following their initial use of an SSRI (initial long-term users) as well as at anytime during the follow-up period (anytime long-term users). We then calculated the number of initial and anytime long-term users for each year cohort.
Determinants of long-term use
We calculated relative risks to compare possible determinants of initial long-term use (including age, gender, type of SSRI, year of start of SSRI, previous use of benzodiazepines and type of prescriber) and adjusted with Poisson regression analysis. In addition, hazard ratios for the same determinants of any long-term use were modelled using Cox proportional hazard survival regression analysis.
Results
Between 1992 and 2001, prevalence and incidence of SSRI use increased from 2.2 to 17.1 per 1000 persons and from 3.7 to 14.5 per 1000 person-years, respectively. The average duration of SSRI use per year increased from 119 days to 199 days. The use of TCAs remained more or less stable during the 1990s; prevalence increased from 6.2 to 6.4, incidence decreased from 7.7 to 5.8. The average duration of TCA use increased from 165 days to 202 days. In Fig. 1 , data are shown indexed for 1992.
A total of 9857 patients starting SSRI therapy were included in the analysis of long-term use (Table 1) . Twothirds of the users were female, and most patients were aged 31-45 years. Of all patients who were new SSRI users, 2978 (30.2%) stopped within 8 weeks after they started with the initial SSRI, 3192 (32.4%) continued therapy for 2-6 months, 1830 (18.6%) continued for 7-12 months and, finally, 1867 (18.8%) continued for more than 12 months, i.e. fulfilling our definition of long-term users. These 1867 patients were identified as initial long-term users, while 2909 patients (29.5%) became long-term users at anytime during the follow-up period.
Long-term users were more often female, at least 31 years of age, more often treated by a psychiatrist than by a general physician and more often had a history of use of benzodiazepines (Table 1) . Finally, a strong timetrend was seen, with patients that were included in the later cohorts more often becoming long-term users.
In order to further investigate the time to long-term use and to adjust for differences in follow-up time, we performed a Cox regression survival analysis, including the same variables (Table 1) . We found an increasing rate of long-term use with later starting years, with a twofold increased chance of becoming a long-term antidepressant user in 1997 compared with 1991 [adjusted hazard ratio 1.93 (95% confidence interval 1.59-2.35)]. The average time to long-term use decreased from 595 days in 1991 to 19 days in 1997.
Discussion
The increase in overall antidepressant use in the 1990s can be largely attributed to the increase in SSRI use. This increase is explained by both more people starting with SSRIs and longer average duration of therapy. The latter finding was also seen to some extent for TCAs. Evaluation of all new SSRI users showed that one-third ended up as long-term users during an 8-year follow-up period. Almost 20% of all new SSRI users became long-term users directly following their initial start and almost one-third at any time during follow-up. New SSRI users in the late 1990s had a higher probability of becoming a long-term user compared with patients who started with a SSRI in the earlier 1990s. Treatment by a psychiatrist and a history of benzodiazepine use were also associated with long-term use.
As has been reported before, the use of antidepressants, and especially SSRIs, has increased dramatically over time [1, 7, 8, 9] . However, in these studies, no differentiation was made between increasing numbers of patients starting SSRI therapy and a continuation of initial treatment over time. An increase of prescriptions may be due to earlier detection of depressive disorder by general practitioners (GPs), broader range of indications for which SSRIs are prescribed and the effectiveness of SSRI therapy with a favourable side-effect profile [10, 11, 12, 13] . Continuation of initial therapy may be a reflection of (international) guidelines, suggesting continuation of treatment after the acute response, ranging from 4 months to 9 months, followed by a maintenance treatment for 2-5 years [3, 4, 13] .
A limited number of observational studies on the duration of maintenance therapy have been reported. Frank and Kupfer and colleagues have suggested a continuation of therapy for at least 2 years, while they showed in a double-blind placebo-controlled study that in patients with recurrent major depression and a good response to imipramine during both acute treatment and 2-year follow-up, a further continuation of treatment for 3 years reduced the risk of recurrence [14, 15, 16 ]. Another 5-year follow-up study, with a naturalistic design, showed that patients who had experienced more prior episodes benefited more from therapy lasting at least 8 months than patients who experienced fewer previous periods [17] . The increase in long-term use of antidepressants can be considered a reflection of better prescribing according to current guidelines on the treatment of depressive disorders. Use of antidepressants for other diagnoses (anxiety disorders, eating disorders) may have affected our findings. However, long-term treatment is also advocated for these indications [18, 19] . The higher rates of long-term use in patients treated by a psychiatrist suggest that clinical practice guidelines are more adequately followed by psychiatrists compared with GPs. However, it may indicate that psychiatrists treat more patients with severe and/or more chronic depression. The latter may also explain the higher rates of long-term use in patients with a history of benzodiazepine use. The use of benzodiazepines is common in patients with depression [20] , both prior to treatment with SSRIs and concurrently [21] . Patients on benzodiazepines may have a long history of (subdiagnostical) depression and, therefore, may be more prone to long-term use of antidepressants. Long-term use of antidepressants may not be positive in all patients. In an overview, Medawar warned not to underestimate the risks of dependence on SSRIs, as was also recognised with long-term use of benzodiazepines [22] . However, the benefits of long-term treatment have been described in a number of studies, reporting that the risk of relapse and recurrence is reduced in patients who continue treatment with antidepressants compared with those who discontinue within 6 months [23, 24, 25] .
Our study may be influenced by the cohort effects of treatment in the early 1990s versus the late 1990s. Our inclusion criteria of an antidepressant-free period of at least 1 year before inclusion may have lead to a bias of selecting more ''real'' new starters and fewer restarters (after a lapse of at least 1 year) in the later part of the follow-up period. However, patients included in the beginning of the follow-up period may have had a greater chance of becoming anytime long-term users, due to the longer period of observation. Accepting these cohort effects as a limitation of this type of study, we adjusted for time in the analysis.
In conclusion, in patients starting SSRIs, we found an increasing number of long-term users in the population over time. Over the entire follow-up period, almost 30% of the patients became long-term users at any time during the follow-up period. Female patients, older age, previous use of benzodiazepines and being treated by a psychiatrist increased the probability of becoming a long-term user.
